Introduction
The multibillion dollar natural products industry (food, beverages, cosmetics, herbal medicines, and pharmaceuticals) has grown enormously with an annual growth rate of 15-20% [1] . In 2005, it was valued at US$65 billion/year with a US$1 billion/year growth in the global sales of natural and organic cosmetics specifically for the wellness industry [2] . Oils extracted from plant sources have a rich history of use by local people as a source of food, energy, and medicine and for cosmetic applications. It has been used in the production of lubricants, soaps, and personal care products, as well as in the topical treatment of various conditions such as hair dandruff muscle spasms, varicose veins, and wounds [3, 4] . In recent years, demand for seed oils as ingredients for food, cosmetics, and biofuel has greatly increased as industry seeks natural alternatives. The global production of seed oils increased exponentially, creating pressure on countries providing the raw material to meet the growing demand. Currently, the global supply is obtained from only about 15 plant species out of nearly half a million known to man, highlighting the greater potential for food, cosmetics, and biofuel [5] .
Heynea trijuga Roxb. ex Sims. (syn. Trichilia connaroides (Wight & Arn.) Bentv.) (family: Meliaceae) plant is found in Indian subcontinent [6] . It is distributed from sub-Himalayan tract of Kumaon, Sikkim, Khasi Hills, and Manipur to Eastern and Western Ghats. Apart from India, it is also distributed in Burma, Tonkin, Cambodia, Malay Peninsula, and Sumatra [7] . The plant possesses many medicinal values; the bark and leaves possess bitter and tonic properties and a decoc tion of the leaves is taken for cholera [8] . The roots of T. connaroides are used as a Chinese drug to treat arthritis, pharyngitis, tonsillitis, and other ailments [9] . The main chemical constituents of T. connaroides are the bitter principles triterpenoids or limonoids [10] . The chemical properties of this plant of Indian origin are not fully known and are under investigation by workers [11] . An excellent review work on phytochemistry and ethnopharmacology has been done by Garg [12] . Compounds belonging to this group exhibit a range of pharmacological/biological activities including insecticidal, antifeedant, and growth regulating activities as well as antimicrobial, antiviral, antimalarial, analgesic and anti-inflammatory, anthelmintic, and anticancerous activities on humans [12] [13] [14] [15] .
Journal of Chemistry
The information on Indian seed oils is scattered in literature. As per our literature search, there is very little study on seed fatty acid profile of this plant; thus, present study was aimed at identification and characterization of chemical composition of fatty acids profile of seed oil of H. trijuga growing in Kumaon hills.
Materials and Methods

Chemicals
Used. GC grade n-hexane, petroleum ether, and sodium sulfate AR grade were procured from E. Merck (India) Limited, Mumbai. Identification of fatty acids was based on the standard mixture of fatty acids methyl esters obtained from Sigma-Aldrich Chemicals, USA. 
Plant Collection and
Preparation of Seed Oil.
The material (matured fruit) was shade dried and seeds were separated from seed coat/pericarp. Kernel oil was obtained by refluxing seeds for 12 hours with petroleum ether in Soxhlet apparatus till complete extraction of oil was done. The petroleum ether was evaporated in rotatory vacuum evaporator at 35 ± 10 ∘ C leaving behind seed oil.
The kernel oil was esterified into methyl esters by sodium methoxide catalyzed transesterification as given by Cristie [16] . The mixture was refluxed for 6-8 hours on water bath. The methyl esters were extracted in n-hexane, washed with hot water, and dried over anhydrous sodium sulfate [17] [18] [19] [20] .
GC Condition.
Fatty acid methyl esters were analyzed using a Hewlett-Packard GC 5890 series II, equipped with HP-225 (50% cyanopropyl; 50% phenylmethyl polysiloxane) capillary column (30 m × 0.25 mm id × 0.25 m) and flame ionization detector (FID), injection port temperature was set at 250 ∘ C, and detector temperature was adjusted at 250 ∘ C. The temperature of column was programmed with linear increase from 50 ∘ C to 220 ∘ C with a rate of 4 ∘ C/min and was held for 30 minutes at 220 ∘ C. The flow rate of carrier gas was 1 mL/min; sample injected was 1 L with split ratio of 50 : 1.
For qualitative estimation of fatty acids, the retention time of standard fatty acid methyl esters was compared with the retention time of the peaks obtained in the sample. Standard solution of fatty acid methyl ester was prepared by dissolving 1 L of fatty acid mixture solution in 1 mL GC grade n-hexane. 
Saturated fatty acids Percentage
Butyric acid (4:0) 1.59 ± 0.01 
Results and Discussion
Total oil content in kernel was 37.61 percent (g/100 g dry wt kernel) of which 43.58% constitutes of saturated fatty acids and 54.81% of unsaturated fatty acids. Total fatty acids identified were twenty-two constituting 98.39% of the total oil percentage. The seed oil was rich in unsaturated fatty acids compared to saturated fatty acids. Monounsaturated fatty acids (MUFA) were dominating (38.81%) when compared to polyunsaturated fatty acids (PUFA) (16.0%). Important unsaturated and saturated fatty acids present in high percentages were palmitic acid (22.12%), stearic acid (7.51%), oleic acid (25.20%), and linoleic acid (11.65%) ( Table 1) . Unidentified fatty acids constitute only 3.47%. The kernel oil of H. trijuga collected from Kumaon region (India) has different oil composition as shown by other workers. Seeds of H. trijuga contains 34.7% oil, and the composition of important fatty acid was a follows: palmitic acid (8.5%), stearic acid (4.8%), oleic acid (81.8%), linoleic acid (2%), and linolenic acid (1.3%) [21] ; another analysis on same Journal of Chemistry 3 plant seed oil indicates presence of 33.1% oil content with oleic acid (62.8%) and linoleic acid (21.3%) as the major constituent [22] . The variation in oil composition of different types may be due to different species/varieties, agroclimatic conditions, ecological conditions, or pedology. Linoleic acid is the most frequently used fatty acid in cosmetic products as it is antiinflammatory, moisturises the skin, and aids in the healing process of demitasses, sunburns, and acne [23] . Oleic acid is also reported to be an effective percutaneous absorption enhancer [21] . Skin permeation enhancement effects were also recorded for linoleic, lauric, myristic, and stearic acids [23] . Presence of these acids in good percentage potentiates the wide use of T. connaroides seed oil for cosmetic/beauty purposes.
